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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stainless steel 
contact having excellent electrical conductivity, spring 
elasticity, and soldering properties, in place of expensive 



phosphorus bronze. 
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SOLUTION: This stainless steel contact is made of a 








stainless steel plate with a thickness t (mm) of 0.3 mm or 






i 


less as a base material, and a Cu-plated layer with a 


1" 






thickness L (^m) of L/t=40-200 is formed on the base 
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material surface. When a Ni-plated layer or a Sn-plated 
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layer is formed on the Cu plated layer, corrosion 







resistance improves, to obtain a contact material capable 
of maintaining excellent electrical conductivity over the 
long term. The Ni or Sn plated layer is formed to have a 
thickness M (^m) satisfying L/M=2-100, and M=0.2-10. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Clajm(s)] 

[Claim 1]A point of contact made from stainless steel, wherein Cu plating layer of the thickness 
L (micrometer) which the board thickness t (mm) uses a stainless steel plate of 0.05-0.5 mm or 
less as a substrate, and satisfies relation between L/t=40 - 200 is formed in a base material 
surface. 

[Claim 2]The point of contact made from stainless steel according to claim 1 to which surface 
roughening of the surface of Cu plating layer is carried out more than Ra:0.2micrometer. 
[Claim 3]The point of contact made from stainless steel according to claim 1 at which nickel 
plating layer or Sn plating layer of the thickness M (micrometer) with which Cu plating layer is 
smoothed by less than surface roughness Ra:0.2micrometer, and it is satisfied of L/M=2-100 
and M= 0.2-10 is provided on Cu plating layer. 

[Claim 4]Cr: Austenite containing 12.0 to 20.0 mass %, and nickel:6.0 - 20.0 mass %, a 
martensite system containing Cr:12.0 - 14.0 mass %, Cr: A precipitation-hardening system 
containing 13.5 to 18.0 mass %, and nickel:6.0 - 8.0 mass %, Or the point of contact made 
from stainless steel according to any one of claims 1 to 3 which uses as a substrate stainless 
steel of a ferrite series containing alpha+alpha' two phase system or Cr:10 - 25 mass % 
containing 16.0 to Cr:18.0 mass %, and nickel: 1.5 - 2.5 mass %. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is excellent in conductivity and soldering nature, even if it 
carries out the thinning of it, it presents sufficient spring elasticity, and it relates to the point of 
contact made from stainless steel included in various electrical and electric equipment. 
[0002] 

[Description of the Prior Art]As a contact material for electrical and electric equipment, phosphor bronze 
with good contact resistance, conductivity, spring elasticity, etc. is used from the former. There 
are C5111, C5102, C5191 and C5212 containing 3.5 to Sn:9.0 mass %, and P:0.05 - 0.25 
mass %, and C5210 grade in phosphor bronze, and volume resistance is low and it excels also 
in the soldering nature required of a contact material. However, phosphor bronze is a material 
which uses Cu as the main ingredients, and is the cause of raising the material cost of a point 
of contact. Although contact resistance can be lowered by pressurizing a point of contact and 
pushing against a mating material, even if it carries out pressurization release, the state where 
the mating material has been contacted may be maintained at the point of contact made from 
phosphor bronze whose permanent-set-in-fatigue-proof nature is not enough. In the point of 
contact used under the hot environments in the atmosphere which carries out temperature up 
by joule generation of heat especially by energization, the heater circumference, and an 
automobile engine room etc., since the phosphor bronze itself softens, the tendency which a 
contact state maintains becomes strong. The titanium copper for springs which was 
comparatively excellent in such a use at the permanent-set-in-fatigue-proof nature in 
heatproof-izing (alloy number C 1990), Although permanent-set-in-fatigue-proof nature is 
improvable to some extent by using heat-resistant copper alloys and thick phosphor bronzes, 
such as CI 9025 alloy, as a contact material, it becomes the trouble over a miniaturization and a 
weight saving as well as material cost going up further. 
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[0003] 

[Problem(s) to be Solved by the lnvention]ln order to conquer the fault of the point of contact 
made from phosphor bronze, replacing with phosphor bronze and using various materials is 
examined. Especially, the stainless steel excellent in corrosion resistance is expected as 
typical alternate material. Stainless steel is excellent in the stress relaxation characteristic- 
proof in hot environments also in permanent-set-in-fatigue-proof nature as compared with 
phosphor bronze. Therefore, it is the contact material which maintained sufficient intensity 
even if it carried out thinning, and fitted the miniaturization and the weight saving, and is also a 
cheap material as compared with heat-resistant copper alloys, such as Ti copper for springs. 
[0004] However, stainless steel shows high contact resistance for the firm passive film in the 
surface, and it is a fault that volume resistance is also high as compared with copper alloys, 
such as phosphor bronze. If stainless steel with high contact resistance and volume resistance 
is used for a contact material as it is, for the use which causes the power loss by loose 
connection, joule generation of heat, etc., for example, is included in a charge circuit, charge of 
necessary power will take a long time. A passive film is also the cause of reducing the 
soldering nature required of the point of contact for electrical and eledric equipment. The contact 
resistance of stainless steel can fall by forming a conductive good enveloping layer in the 
surface. However, only by forming an enveloping layer, because of high volume resistance, the 
characteristic which is equal to the point of contact made from phosphor bronze cannot be 
given, and the deployment as alternate material cannot be expected. 
[0005] 

[Means for Solving the Problem]By thinking out this invention that such a problem should be 
solved and specifying combination of stainless steel and Cu plating layer as a conductive coat 
layer which are used for a substrate, The characteristic which is equal to the conventional point 
of contact made from phosphor bronze is presented, and it aims at providing a cheap point of 
contact suitable for a miniaturization and a weight saving. 

[0006]ln order that a point of contact made from stainless steel of this invention may attain the 
purpose, the board thickness t (mm) uses a stainless steel plate of 0.05-0.5 mm or less as a 
substrate, and Cu plating layer of the thickness L (micrometer) which satisfies relation between 
L/t=40 - 200 is formed in a base material surface. When making Cu plating layer into the 
outermost layer, it is preferred to carry out surface roughening of the Cu plating layer more 
than Ra: 0.2 micrometer. If surface roughening of the Cu plating layer is carried out, contact 
resistance will fall further. As surface roughening, it is preferred to use a surface state beyond 
Ra:0.2micrometer with electrolytic etching, chemical etching, shot blasting, sandblasting, dull 
roll rolling, etc. 

[0007]When providing nickel plating layer or Sn plating layer on Cu plating layer, it is preferred 
to smooth Cu plating layer to less than surface roughness Ra:0.2micrometer. nickel plating 
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layer or Sn plating layer is provided on Cu plating layer by the thickness M (micrometer) which 
satisfies L/M=2-100 and M= 0.2-10. Corrosion resistance is given by nickel plating layer or Sn 
plating layer, and contact resistance is maintained by lower order over a long period of time by 
it. The thickness L and M is expressed with sum total thickness of Cu plating layer, nickel 
plating layer, or each Sn plating layer formed in rear surface both sides of stainless steel. 
[0008]Austenite which contains 12.0 to Cr:20.0 mass %, and nickel:6.0 - 20.0 mass % in 
stainless steel used as a substrate, a martensite system containing Cr:12.0 - 14.0 mass %, Cr: 
There are a ferrite series containing alpha+alpha' two phase system or Cr:10 - 25 mass % 
containing a precipitation-hardening system containing 13.5 to 18.0 mass % and nickel:6.0 - 
8.0 mass % or 16.0 to Cr:18.0 mass %, and nickel: 1.5 - 2.5 mass %. 
[0009] 

[Embodiment of the lnvention]The stainless steel used as a substrate of the point of contact 
made from stainless steel, Cr: The austenite containing 12.0 to 20.0 mass %, and nickel:6.0 - 
20.0 mass %, the martensite system containing Cr:12.0 - 14.0 mass %, Cr: The alpha+alpha' 
two phase system containing the precipitation-hardening system containing 13.5 to 18.0 mass 
%, and nickel:6.0 - 8.0 mass %, 16.0 to Cr:18.0 mass %, and nickel:1.5 - 2.5 mass %, the 
ferrite series containing Cr:10 - 25 mass %, etc.. It is the material currently used as stainless 
steel for springs. Specifically The austenite of SUS301 and SUS304 grade, the martensite 
system of SUS420J grade. The ferrite series of SUS631, the precipitation-hardening system of 
SUS632J1 grade, NSS-431DP2, the two phase system of NSS-431DP1 grade, SUS430, and 
SUH409 grade is mentioned. 

[0010]Cr is an alloy content which gives corrosion resistance to stainless steel, and a 
corrosion-resistant improvement effect becomes remarkable above 10.0 mass %. However, if 
an excessive amount of Cr(s) exceeding 20.0 mass % are contained, construction material will 
become hard and processing to contact shape will become difficult, nickel is an alloy content 
required for a nonmagnetic austenite phase, and more than 6.0 mass % is required for it for 
austenite phase maintenance. However, since it is an expensive element, the maximum of a Ni 
content is set as 20.0 mass %. 

[001 1]Stainless steel is the material which was excellent in mechanical properties, such as 
tensile strength, an elastic coefficient, a spring deflection limit, and hardness, as compared 
with phosphor bronze, had little degradation of a mechanical property and was excellent also 
in the high temperature state at the time of contact use also at permanent-set-in-fatigue-proof 

nature. However, as compared with 8.8 - 13.26x10' omega-mof phosphor bronze, the high 

o 

volume resistivity more than 70x10' omega-m is shown. The evil resulting from high volume 
resistivity can be controlled by canrying out the thinning of the stainless steel used for a 
substrate. Since it excels in the mechanical property, even if it carries out thinning, the demand 
characteristics of a contact material are fully satisfied. 
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[0012]As a result of investigating tlie relation between the board thickness t of a substrate and 
stainless steel, the thickness L of Cu plating layer, and volume resistivity from this viewpoint, 
this invention persons as the below-mentioned example also explains. When setting the board 
thickness t (mm) as the range of 0.05-0.5 mm and satisfying the relation between L/t=40 - 200 
between the thickness L of Cu plating layer (micrometer), and the board thickness t, it found 
out that the volume resistivity and the mechanical property which are equal to phosphor bronze 
were acquired. The passive film which raises contact resistance is generating a substrate and 
stainless steel on the surface as it is. Then, by forming conductive good Cu plating layer in a 
stainless steel surface, contact resistance is reduced and the volume resistivity as the whole 
point of contact is also reduced by thinning. 

[0013]As a result of the investigation examination by this invention person etc., volume 

resistivity becomes below 28x10" omega by film parameter Lyt>=40, and the conductivity 
required of a contact material is satisfied. Volume resistivity falls so that it thick-film-izes Cu 
plating layer, but if Cu plating layer is formed with the thick film more than needed to a 
substrate and stainless steel, the tendency for mechanical properties, such as permanent-set-in- 
fatigue-proof nature which was excellent in stainless steel, to fall will be seen. Although 
permanent-set-in-fatigue-proof nature is controllable to the grade by construction material 
selection of stainless steel, a predominance over phosphor bronze is spoiled in film parameter 
L/t exceeding 200. Cu plating layer can be formed in both sides or one side of a substrate and 
stainless steel as long as the relation between film parameter L/t=40 - 200 is maintained. Or 
Cu plating layer from which thickness differs by both sides may be formed. 
[0014]Cu plating layer formed in the stainless steel surface is effective also in the improvement 
of soldering nature. For example, although good solder wettability is presented to Pb-Sn solder 
in phosphor bronze, the soldered joint which can be satisfied if Pb free solder with few 
environmental impacts is used may not be obtained. On the other hand, of course, as for Cu 
plating layer, Pb-Sn solder presents sufficient soldering nature also to Pb free solder. 
[0015]As for Cu plating layer, although it can be formed in a substrate and a stainless steel 
surface with electroplating, it is preferred to perform electric Cu plating after nickel pre plating 
in order to improve the adhesion over a substrate. If the sulfate bath and pyrophoric acid bath 
which do not contain a gloss-ized agent are used for electric Cu plating, the surface of Cu 
plating layer will become coarse moderately. Since a mating material is contacted by an 
adhesion condition and many conduction passages are formed in a contact interface when the 
point of contact made from stainless steel is forced on a mating material, Cu plating layer with 
the coarse surface reduces contact resistance effectively. 

[0016]Even if it is Cu plating layer fonmed from the plating bath containing a gloss-ized agent, 
contact resistance can be similarly reduced by carrying out surface roughening of the Cu 
plating layer after plating with electrolytic etching, chemical etching, shot blasting. 
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sandblasting, dull roll rolling, etc. The influence which the surface state of Cu plating layer has 
on contact resistance is detected by the surface roughness beyond Ra: 0.2 micrometer. Ra: By 
electric Cu plating which uses the plating bath which does not contain a gloss-ized agent, 
electrolytic conditions, such as current density, voltage, and bath temperature, can also attain 
a split face of 0.2 micrometers or more. 

[0017]ln the long-term use under heating-at-high-temperature environment, plating layers, 
such as nickel effective in a corrosion-resistant improvement, Sn, and Au, may be further 
formed on Cu plating layer. Although the thickness in particular of this plating layer is not 
specified, It Is adjusted to the range of 0.2-10 micrometers In consideration of economical 
efficiency and corrosion resistance. When forming nickel plating layer or Sn plating layer, the 
surface of Cu plating layer is smoothed to less than Ra:0.2micrometer. nickel plating layer or 
Sn plating layer controls corrosion generating by the formation of temperature rise heat 
environment, and also when it maintains mechanical properties, such as permanent-set-in- 
fatlgue-proof nature which was excellent in a substrate and stainless steel, it is effective. Such 
an effect becomes remarkable by forming nickel plating layer or Sn plating layer by the 
thickness M (micrometer) which satisfies L/M=2-100 and M= 0.2-10. 
[0018]ln film parameter L/M<2, the influence of nickel in which conductivity is inferior to Cu, 
and Sn appears strongly, it thick-film-izes considering conductivity, and the mechanical 
property of a substrate and stainless steel deteriorates. On the contrary, film parameter L/M 
exceeding 100 means that nickel plating layer or Sn plating layer is thin, it originates in the 
increase in a pinhole, wear of a contact surface, etc., lower layer Cu plating layer exposes it, 
when put under wet atmosphere for a long time, Cu plating layer discolors, and the contact 
resistance of a discoloration portion becomes high. 

[0019]When forming nickel plating layer or Sn plating layer, Cu plating layer is smoothed to 
less than surface roughness Ra: 0.2 micrometer. Ra: If it exceeds 0.2 micrometer, since a lot of 
pinholes occur in nickel plating layer or Sn plating layer and Cu plating layer is exposed to it 
via a pinhole, corrosion resistance and color fastness will fall by surface roughness. The 
surface of too coarse a Cu plating layer is the cause that carry out surface roughening of nickel 
plating layer or Sn plating layer formed on Cu plating layer, and abrasion resistance falls, and 
becomes easy to expose lower layer Cu plating layer at the time of contact use. In the bottom 
of hot environments, or large current use, counter diffusion is promoted by an interface with Cu 
plating layer, nickel plating layer, or Sn plating layer, and it becomes easy to form intermetallic 
compounds, such as Sn-Cu harmful to conductivity, and Sn-nickel. 
[0020] 

[Work example 1]Although the example which uses SUS304 stainless steel for a substrate 
explains this invention concretely. Even when SUS301, SUS420J, SUS631, SUS632J1, NSS- 
431 DPI , NSS-431 DP2 grade, and other stainless steel are used for a substrate, of course, the 
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same result is obtained. After niclcel pre plating stainless steel, Cu plating layer which has 
various thickness under the conditions of Table 1 was formed. Discoloration prevention 
processing of the plating layer surface was carried out after Cu plating using benzotriazol. The 
same discoloration prevention processing also as the phosphor bronze used for comparison 
was performed. 
[0021] 



^1 








GUSO4 


200g/l 
50k/1 


«fi 4ot: 









[0022]About the stainless steel in which Cu plating layer was formed, volume resistivity rhoVa 
was computed by the formula of rhoVa=(t^+t2)/(t^/rhoV^+t2/rhoV2). However, as for the board 

thickness of stainless steel, and t^, in t^, the thickness of Cu plating layer and rhoV^ show the 

volume resistivity of Cu plating layer, as for the volume resistivity of SUS304 stainless steel, 
and rhoV2. 

[0023]Volume resistivity falls, so that the calculation result of drawing 1 may see and the 
thinning of a substrate and the stainless steel is carried out, and, so that Cu plating layer is thick- 
film-ized. Especially, in what formed Cu plating layer of not less than 10 micrometers of 
thickness in the stainless steel of 0.3 mm or less of board thickness, it turns out that the low 
volume resistivity which is equal to phosphor bronze (C5191) is presented. Although the 
stainless steel of 0.2 mm of board thickness in which nickel plating layer was formed was hung 
up as comparison material in drawing 1 , even if it thick-film-izes nickel plating layer in this 

o 

case, it is the high volume resistivity more than 30x10' omega-m. 

[0024]the stainless steel used for the substrate is the material whose mechanical property was 
markedly alike and which was excellent in it as compared with phosphor bronze (C5191) 
(Table 2). Therefore, even if it carries out thinning, the spring elasticity required of a contact 
material and permanent-set-in-fatigue-proof nature are fully satisfied. And since volume 
resistivity becomes low by thinning, it can be called a material usable as a contact material. 
[0025] 



i://www4.ipdLinpit.go.ip/cgi-bin/tran web cm eiie?atw u=http%3A%2F%2Fwww4.ipdl.i... 3/8/10 



JP,2003-203534,A [DETAILED DESCRIPTION] Page 7 of 12 



m2 : svsB04%7'>i^yf,mt^}ymm<ommm^^iDitn 





'J:/1l#l (C6191) 


SUS304 




315-^685 


780 JU± 


®S (HV) 


90->-220 


260 J^± 


>'^*PR*«kb0.1 CN/mm") 


23DJ;lJ: 


275JJl± 




115 


194 



[0026]A specimen 10 mm in width and 40 mm in length is cut down from Cu plating stainless 
steel plate which formed Cu plating layer in the SUS301 stainless steel plate (0.2% proof 

2 

stress: 1200-N/mm ) of 0.3 mm of board thickness by 15 micrometers of thickness per one 
side, Based on the Electronic Materials Manufacturers Association of Japan standard 101 1 
(stress relaxation test method depended for a spring material to bend), the percentage of 
stress relaxation in a 300 ** high temperature atmosphere was measured under the conditions 
shown in drawing 2 . In Cu plating stainless steel plate, the almost same heat-resistant stress 
relaxation nature as the SUS301 stainless steel plate of a negative was presented so that 
drawing 3 in which the result of having investigated the relation between elevated-temperature 
retention time and a heat stress relaxation rate is shown might see. When measured under the 
conditions same for comparison, in phosphor bronze (C5191 alloy), the heat stress relaxation 
rate is near 100% by 100 hours of retention time, and spring nature had disappeared 
thoroughly. 

[0027]The temperature of volume resistivity and a specimen was measured by energizing to a 
specimen, cutting down a specimen 10 mm in width, and 100 mm in length from Cu plating 
stainless steel of 0.3 mm of board thickness, connecting the both ends of a specimen to the 
terminal of a constant current power supply in room temperature atmosphere, respectively, 
and changing cunrent. In the stainless steel in which Cu plating layer of 20 micrometers (it is 40 
micrometers in both sides) of thickness per one side was formed, the almost same volume 
resistivity ( drawing 4) as phosphor bronze (C5191) was presented, and the rise in heat 
(drawing 5) accompanying energization also presented the tendency near [ phosphor bronze / 
(C5191) ] a copper plate. The stainless steel in which Cu plating layer of 10 micrometers of 
thickness was formed also showed the volume resistivity near phosphor bronze (C5191), and 
a rise-in-heat tendency in the field with little supply current. It is as effective in the improvement 
of permanent-set-in-fatigue-proof nature as using the stainless steel excellent in the 
mechanical property for a substrate conjointly that a rise in heat is controlled. 
[0028]Subsequently, the solder wettability of each Cu plating stainless steel was investigated 
by the next examination, and soldering nature was evaluated. 



i://www4.ipdLinpit.go.ip/cgi-bin/tran web cgi eiie?atw u=http%3A%2F%2Fwww4.ipdl.i... 3/8/10 



JP,2003-203534,A [DETAILED DESCRIPTION] 



Page 8 of 12 



[Solder wettable examination] 

Use solder: Product Pb [ made from Senju Metal ] free solder M31 (Sn-3.5Ag-0.75Cu) 
Product [ made from Senju Metal ] common solder (Sn-40% Pb) flux: The product P5 (with the 
object for electronic parts, and no chlorine) made from Japanese Solder 
Test temperature: 250 ** (Pb free solder) and 235 ** (common solder) 
[0029]lmmediately after plating and the plated specimen about 60 ** and the specimen 
neglected to RH 93% for 100 hours. Rhesca 5000 [ solder checkered SAT-] was used, the size 
10mmx40mmx0.3mm specimen was immersed in the melting bath of Pb free solder or 
common solder to a depth of 2 mm by a part for dipping rate/of 2 mm, and it held for 10 
seconds to the submergence depth concerned. And time (zero cross time) until the power of 
getting wet from specimen immersion goes by zero was measured, the zero cross time made 
O and 1 .5 to 3 seconds O, made 3 seconds or more x for less than 1 .5 seconds, and solder 
wettability was evaluated. 

[0030]Cu plating stainless steel presented good solder wettability also to Pb free solder 
inrespective of a plating bath kind and plating thickness, and sufficient solder wettability was 
maintained after the deterioration test with the passage of time so that the results of an 
investigation of Table 3 might see. The characteristic deteriorated to Pb free solder and its 
common solder was [ the solder wettability after a deterioration test with the passage of time ] 
insufficient, although phosphor bronze showed sufficient solder wettability. The tendency with 
the same said of the stainless steel and copper plate which carried out nickel plating was 
shown. It is imagined to have a cause in the bath temperature of the specimen circumference 
falling that the direction of a copper plate is inferior to solder wettability as compared with Cu 
plating stainless steel when a thermally conductive good copper plate is immersed in a solder 
bath. 
[0031] 
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[0032]The stainless steel of 0.2 mm of board thickness in which Cu plating layer of 20 
micrometers (it is 40 micrometers in both sides) of thickness from which the good result was 
obtained by conductivity and soldering nature was formed was chosen, and surface 
roughening of the Cu plating layer was carried out by electrolytic etching. At this time, the 
surface roughness of Cu plating layer was changed in Ra:0.05-2.0micrometer by regulation of 
the electrolytic condition. Cu plating layer measured contact resistance using the specimen cut 
down from the stainless steel by which surface roughening was carried out, and the influence 
which surface roughness has on contact resistance was investigated. Contact resistance was 
similarly measured about the specimen after 60 ** and the accelerated deterioration test 
neglected to RH 93% for 96 hours. 

[0033]ln the contact resistance examination, the regular-position contact resistance 
examination which turns 100 g of load on and off was adopted as the golden contact terminal 
contacted to the test piece surface in the sliding contact resistance test and fixed point which 
repeat turning on and off of 1 00 g of load, contacting a golden contact terminal to a test piece surface, 
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and sliding a golden contact tenninal by 1 mm of sliding distance. The tendency for both sliding 
contact resistance and regular-position contact resistance to fall was seen, so that the test 
result of Table 4 might see and surface roughness became large. The influence of surface 
roughness on reduction of contact resistance was seen by more than Ra:0.2micrometer, and 
contact resistance fell even to the almost same grade as a copper plate by more than 
Ra:0.25micrometer. 
[0034] 
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[0035] 

[Work example 2]The SLIS304 stainless steel plate of 0.25 mm of board thickness was used 

for the substrate. After performing nickel pre plating of 0.1 micrometer of thickness, and also 
Cu plating of 10 micrometers (20 micrometers of both sides) of thickness per one side to 
degreasing and the stainless steel plate which carried out pickling, nickel plating layer and Sn 
plating layer were formed by various thickness. In nickel plating, Cu plating stainless steel 
plate was immersed in the Watts bath (240 g/l of nickel sulfate, 50 g/l of nickel chloride, 30 g/l 
of boric acid) of 50 ** of pH 2 bath temperature, and it electroplated by current density 5 

2 

A/dm . In Sn plating, Cu plating stainless steel plate was immersed in the sulfuric acid Sn plating 
bath (50 g/l of stannous sulfate, 100 g/l of sulfuric acid, 30 g/l of cresol sulfonic acid) of 20 of 
bath temperature which added the brightening agent, and it electroplated by current density 2 

A/dm^. 
[0036] 
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[0037] Each obtained piece of a double layer plating stainless steel plate blank test was started, 
and performance investigation was conducted by the neutral salt spray test and the 
accelerated deterioration test out of the sliding contact resistance test under the same 
conditions as Example 1 . In a neutral salt spray test, after continuing a salt fog for 24 hours 
based on JIS C0023, the appearance of a test piece surface is observed. The specimen in 
which the corrosion product was observed by the area rate in which O and the generating area 
rate of a corrosion product exceed 5% or less for the specimen in which a corrosion product 
was not detected, and exceed ** and 20% for O and 5 to 20% was made into x, and corrosion 
resistance was evaluated. In the accelerated deterioration test, the specimen was neglected in 
a homoiothermal constant humidity atmosphere of 60 ** and 93%RH, the contact resistance 
after specified time elapse was measured, and it asked for aging of contact resistance. Even 
when a corrosion product is not detected after a neutral salt spray test in a test piece surface 
or it is detected so that the results of an investigation of Table 6 may see, it is very few 
corrosion products, and by forming nickel plating layer or Sn plating layer on Cu plating layer 
shows that corrosion resistance is improved. Presenting the conductivity where the contact 
resistance after an accelerated deterioration test also stopped at the slight rise as compared 
with the initial value and which was excellent in it over the long period of time was checked. 
Especially, in the specimen which performed double layer plating of Cu/Sn, contact resistance 
hardly changed so that drawing 6 might see, but good conductivity was maintained. 
[0038] 
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[0039] 

[Effect of the lnvention]As explained above, the point of contact made from stainless steel of 
this invention presents conductivity and the characteristic which is equal to the point of contact 
made from phosphor bronze about soldering nature, or is exceeded by forming in the surface 
of a substrate and stainless steel Cu plating layer which has film parameter L/t in the range of 
40-200. And from a substrate being the stainless steel excellent in corrosion resistance and 
spring elasticity, even if it carries out thinning, a good mechanical property and permanent-set- 
in-fatigue-proof nature are maintained, and it is used as a cheap point of contact suitable for a 
miniaturization and a weight saving. By forming nickel plating layer or Sn plating layer on Cu 
plating layer, corrosion resistance improves and the contact material in which contact 
resistance maintains low good conductivity over a long period of time is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]A graph [ a substrate and stainless steel, nickel plating stainless steel, and phosphor 
bronze / volume resistivity / for which it asked from the board thickness of stainless steel, and 
the thickness of Cu plating layer ] 

[Drawing 2]A device for measuring the flexure deformation of the specimen held to a high 
temperature atmosphere 

[Drawing 3]T he graph showing the relation of the retention time and the heat stress relaxation 
rate in a high temperature atmosphere 

[Drawing 4] The graph showing the relation of the current and volume resistivity which were 
supplied to various points of contact 

[Drawing 5]T he graph showing the rise in heat of the point of contact according to the current 
supplied to various points of contact 

[Drawing 6]T he graph showing aging of the contact resistance by an accelerated deterioration 
test 



[Translation done.] 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a stainless steel contact having 
excellent electrical conductivity, spring elasticity, and soldering properties, 
in place of expensive phosphorus bronze. 
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SOLUTION: This stainless steel contact is made of a stainless steel plate 
with a thickness t (mm) of 0.3 mm or less as a base material, and a Cu- 
plated layer with a thickness L ( m) of L/t=40-200 is formed on the base 
material surface. When a Ni-plated layer or a Sn-plated layer is formed on 
the Cu plated layer, corrosion resistance improves, to obtain a contact 
material capable of maintaining excellent electrical conductivity over the 
long term. The Ni or Sn plated layer is formed to have a thickness M ( m) 
satisfying L/M=2-100, and M=0.2-10. 
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